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L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt età la diffusion de documents scientifiques de niveau recherche, publiés ou non, emanant desétablissements d'enseignement et de recherche français ouétrangers, des laboratoires publics ou privés. [2] [3] [4] [5] . The main result was that the exponent v of the end-to-end distance R oc IN v (I = size of the unit, N = number of units in the chain) is given for 4 d 6 by [2] [3] [4] This result has been obtained from zero component Lagrangian theory [2] [3] [4] and from a special type of real space renormalization group calculation (« decimation along the chemical sequence of a polymer chain ») [2, 6] . The result (1) is in contrast to self-consistent calculations and Flory type theories [7] for the exponent v which give for 3 d 6. This simple result is obtained crudely by minimizing the free energy consisting of the elastic energy and the bare Coulomb energy of an unscreened polyelectrolyte chain [2, 7] .
However, it has been pointed out in reference [5] [2] where r.. is the distance between beads i and/ Qd Configurations of the chain have been generated using the « slithering-snake » technique [8, 9] : starting from an arbitrary configuration, one first selects one of the ends of the chain at random and then removes this end link of the chain and adds it to the other end, specifying randomly the orientation of the link. The new state is accepted as a new one if the transition probability W exceeds a random number 0 '1 1, otherwise it is rejected and the old configuration is retained and is treated as if a move has been made. The transition probability is constructed so that it satisfies detailed balance with the equilibrium distribution Po oc exp(-E/kB T), where E Uii is the total energy of the chain : if AE = EOld -E~ ~ 0, W = 1 ; if AE 0 then i,j W = exp(AE/kB T). In all simulations the temperature was given by k8 T = 10 e2/S~d ld-2, Chain conformations thus generated are characterized by three quantities : the mean square end-to-end distance R 2 ), the mean square radius of gyration The estimated values of ( R 2 ) and ( S 2 ) are summarized in tables I and II, and plotted on a log-log scale in figures 1 and 2 respectively. Figure 1 The numbers in brackets denote the estimated error in the last digit of the preceding number. The broken lines in figure 3 indicate the power laws according to v = VRG-The initial deviation of '~j from its asymptotic power law (6) which is observed in figure 4 , is related to short range correlations.
The total Coulomb energy of the chain as a function of N and 3 d 6 is shown in figure 5 in a semi-log plot. For 4 d 6 the energy ( E )/N/2-d approach a final value, which is crudely estimated by using equation (5), (7) In three dimensions the total Coulomb energy per bead diverge logarithmically [7] . Using (5) and (7), we obtain for N -~ oo The full lines have been calculated using equations (5), (7) with A = 1. The actual values of ( ~ ~/Nl for finite N assuming A ~ 1 are calculated using (7) . This is shown in figure 5 by the full line labelled by d 6 , which was concluded from the appearance of relevant higher order corrections in the renormalization theory of n = 0 model Lagrangian [5] .
Reasons why de Gennes' real space renormalization group method, which has been successfully applied to uncharged polymer chains [6] , leads to results which are different from the present Monte Carlo calculations are quite unclear. This point is being currently investigated.
